Comparative mutagenic dose of ambient diesel engine exhaust.
Diesel engine exhaust contains carbon-based particles that can be inhaled and deposited on lung surfaces. Concern about the carcinogenic potential of diesel engine exhaust derives in part from the mutagenic activity of organics that can be extracted from exhaust particles. However, the lung cancer risk is controversial, and diesel exhaust is a candidate for further evaluation. A comparative potency approach can be used to rank the mutagenic risk of diesel exhaust with other combustion products. We compared the specific mutagenic activities of cigarette smoke condensate (CSC) and diesel exhaust particle extract (DEPE) and estimated "mutagenic dose" to the lungs. Although the specific mutagenic activities of CSC and DEPE are similar in magnitude, it is the dose reaching the lungs that is more relevant for comparing mutagenic potential. We calculated that, depending on the source of CSC and DEPE, a person would have to inhale approximately 63 to 181 mg of particulate from diesel engine exhaust to match the mutagenic dose of 1 cigarette. We also calculated that a person would have to breathe diesel exhaust (1.5 microg/m(3), estimated total personal exposure) for 6 to 16 yr to equal the mutagenic dose of 1 cigarette. Although instructive, comparative potency results should be used cautiously due to the need for simplifying assumptions. For example, the type of mutagenic assay and the source of cigarettes and diesel engine exhaust could affect dose estimates to some degree; however, the extent to which diesel particle mutagens are bioavailable would have an even greater effect on estimates of relative risk. For both cigarette smoke and diesel exhaust particles, we assumed that the organic mutagens are 100% bioavailable. In summary, our analysis showed a larger mutagenic dose-to-target-tissues in the smoke of one cigarette as compared to a year of exposure to diesel exhaust particulate at ambient levels.